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Abstract of JP2000315581 
PROBLEM TO BE SOLVED: To facilitate 
manufacture and to lower a driving voltage so 
as to increase light emission luminance by 
arranging an organic semiconductor layer 
between a positive electrode layer and a 
negative electrode layer and arranging an 
inorganic charge-barrier layer on each/either 
side of an organic light emitting layer. 
SOLUTION: An organic electroluminescence 
EL element 100 is constructed of a positive 
electrode layer 10, a first organic 
semiconductor layer 18, a first inorganic 
charge-barrier layer 14, an organic light 
emitting layer 16, a second inorganic charge- 
barrier layer 1 8, a second organic 
semiconductor layer 20, and a negative 
electrode layer 22 laminated on a board 
sequentially. In this way, the positive electrode 
layer 1 0 and the negative electrode layer 22 
arranged via the first and second organic 
semiconductor layers 18, 20 are not brought 
into direct contact with the organic light 
emitting layer 16, so that positive hole/electron 
injection performance is improved, and 
consequently, the organic EL element 100 can 
be driven with a low voltage. Because the first 
and second inorganic charge-barrier layers 14, 
18 giving no influence on the organic light 
emitting layer 16 are arranged, excellent 
charge confinement effect is provided and 
durability of the organic EL element can be 
improved. 
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4lCj;y. «^KMti^^LTL^i>„ UTF. 12(011 
ffilfclgl-ifclt ^^M*S?»-efei>«^;-SA^ 2 4 ICO 

If. 1MH 0-¥>iii2 2^rom/iJt-^l?;£l::oU-a± 

m i onjSff^ ^ Ht§<z>«£i& <t -r & c t a<-e# -s o 

COO 5 5] (1 ) a^;"£AHE 

s**«iaMb*tt (mic. irr« 

to o 5 6] (Dimm&mmit-gyi 
ftmm&mmit-&mt. -?ufr*>. mm co as^u^k 

* (H) 7b^&-i>3^ejJI£^<t,Mb#!8). £/iii. iftiit 

(o . /k^ (h> t$£ismm (o) fr&&«3?«&jg 
•s>^#giii<D<b^^i<t. mm. *mte&xswtmfrhti.z> 

[0 0 5 7] co)«k5lc|^^m^1b^^^^ii!i-r-s 

mmmmitsmt. mmtsjuffcmfrzte&^m^ 

CNg. -N02S. 7S Kl. -fSKt) tl^/zS 



Jpi/^U v ? XA<fg±f ^ C ^ SS^MlrWffl-T ^, c t 

[0058] tLf^Li^mmmmmit^tLr. t> 

? y -tz>. ^ h^-tr>. ;u:7 u>. 

I*. x^'J;uSS^$*ifc^§^. -yxf 

^ +L/t^§Sl^^fcli h UX^f 'J ^«M^^^fc3?^ 

Sl^^W-T-StS "bicfil^ C(D<feaicxT'J;i,*Mfe 

KIT. |5i«|-c-&£ 0 ) 5^fc5?§^^*t--i.c:tic«»; 

y. mme Lm=?<»&xmm*>m$i£ <tyiai±*-a--5c: 

<t A<r- £ -5 . c w * 5 ic x ^ M * S 5 ^t; 

^§^<b^^<i: Ltii. gy^ii. ^«H7fe^«:|=fi|ffl 

Co o 5 9] ©ttS*l£fi«Hbi^i 
^if 5Ct4<TJ5. -0)<fc-5lc^Mjfi$t3iHHb#4&£ 

tt^HiaA<2. 9 e VJilTWSTcteK— /^>h^ffi 
ffl-ri>C,tlcJ;y . WS^3tJH*«*4tSf5t--5C,t^ 

[ooeo] c<Dji5tj.^mmmmmit-kmt. mmw> 
Li^mmmttt lt. s-^py yy— ;usta?i*^E(s; 

— ;Hfi»^. h'J7V- yu^*(*. +/^F-9-y 

ic. ^S^^lb^l^.!: LT. T>ha>^fi:. 3? 

^<y U>^<75H^H^ h^*;U7t-C>^7K^I^{jgfflt--l> 

[0061] Gi7tt4K-/\">h) mnmrntmizis 
[ o o 6 2 ] <2>mm. 

«7ct£ K— /<> h<tl*. ^§^JHb^A<^b?*tfcli 
ale. -^;ft£i!ST'££$lff tSig^ti-S,, LfrA<^ 
T. S3cttK-/Oh(73fI^I*. -StDJlTctt^Wr-S 
tOT-fe^i^icSilK^+t^tro-cii^t^. 



o 
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[0063] ctymi*WlC. ffSLL^M'JtldrL 
Tl*. Li OJ^A. : 2. 93 e 

V) . Na (thUOA, tt*g!l&: 2. 3 6 e V) . 
K (*yi?A. tt*SS: 2. 3eV), Rb UHfS? 
^A. (±»Bi»:2. 1 6 e V) fccfclXC s 
A. f±*Bii» : 1 . 9 5 e V) A<*lf ftfc. g 

9ILfta>fi*Hgka>fikl*. <b^<EJ| (&flHG II. P 4 9 

^li. Ca (*;U->^A. tt^HISfc: 2. 9eV) . M 
g (V?*v^A. tt«BISt: 3. 66 eV) % Ba 
(/\'J^7A. {±mm^L : 2. 52eV),^l/Sr 
UhP>fOA, tt$I§[:2. 0-2. 5eV)*< 

(N. Y. 9^n- 1 9 6 9$, P 3 6 6) izmMZti 

*_f£, Yb (-f -VT^UtfOA. ftVBia : 2. 6e 
V) % Eu (a-Pt^A, ttVHft: 2. 5eV) . 
Gd WK-^A, ttVBBft: 3. 1 eV) fcjctf E n 
CcjUtf^A. ttJFHft: 2. 5 e V) *<fcff £>;fx£ 0 
[0 0 6 4] &tz. »£Llvr;U*y*JK»ft;1*liLT 
#I*f£. L i 20 % L i Ofc£tf N a Otffoif Z>*l 

#»J*Jf. CaO. BaO, S r O. BeO^{/MgO 

MtLtl^ LiF, NaF^l/KFa^ 

ofc^^itUWDSi^lZ, Li CI. KClS<j:l/NaC 

DyXbitltlt CaF2. BaF2. Sr 

F2. Mg F2fcJ:i;Be F2<h^ofc7 7M^ Z7 

AOy^M^ LTI4. «7LtfL a F3, YbF3, Eu 
[O 0 6 5] ^LUl7ueK-/\°>^Lr, 

b— «st (5) -casix*.' 

A + A r 20- . . . (5) 

fc*£U —f&j£ (5) *<DAIt, 7;U*«JtIfato 

So co) (5) a-e&nti&mmmt'Sfak urr*. m 

So 

[ O O 6 6 ] ©3sJin* 
S^tAiSlcfcltSilTctt K-/<> 
aA«£«J?rr 1 OOi^tLfc^J 

ic. o. o i -5 omS%a)®fflncDfflit* Sd £A<» 



* Li> 0 ascttK— /<> kb asanas o. o 1 it% 

juti K—/\> hco^tt)S£o. 2-2 Oif%0gi(^ 

[0 0 6 7] SScttK— /<> hCDjS^afcHL 

T\ *«SHfbA»£»5cttK-/<> hfcO)»j!ntt*S 
1:20-20:1 (^E;Ht) Oii^Oldrt-SZt 

*»H*fiTLfcy, ft Lfc 

A ( ot, 3TSteHHb*«i£:ii5ctt K— /<> h ^ OjS^hfc 
¥^1 : 1 0-1 O : 1 (^E;UJ±) (D^Sp^COfit £ ^S 
CtA<<fcy»*L<. 1 : 5-5 : ^ (OmmP^CDmt^ 

[0 0 6 8] (t^«a*) *2ME)MMz£l* 

SS^iiAlt(7)g^^fQ^j^ 1 . 8 — 3. 6 e V0gi 
W(Dttt4ZtA<»*LUo t^afD*©*^ 1 . 8 

f*A<3§£L ft^fcy. ?a?4r>i'1>$0>«££ 

^CBlS^fiaA^ 1. 9-3. O e VCD®HP*9<D(ii<b 
t4^tAUy»$L<, 2, 0 — 2. 5eV(D« 

1 0)«^-aifl*a)S* 1 . 2eVl^T(0l 
^t^Ct^fff O. SeVWTOi^t-SCi: 

[0 0 6 9] (#7X|E«d[) *2SKIK»n=fe 

it««?-2£Atta)#7XiE«A (*f^xte»a«) e % 
iop , ea±(Diiit4fl)4<»*L<, «ty»*L< 

I*. 1 0 5-2 0 0 0 C<DffifflW(Dffit-r*Ct-Cfc€>o 

c<Dcfc 5 r=*^A«a)#7xissjftSMB-r -5 - <trr 
cty. *«el*^ i ooa>»i»ajsssafc8 5 < cia 

M.LfctLtt,. *^A««tja«mrtt«$tL«fi 

C) ^fflLV 1 0°C/-^ v CD^frT 
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[0070] (It-^-^Y^) ff2ftt&l$ 
®lcfcl+S«^Aifl:<Di*^— (/<> K3= 

S?£L<. 3. O e VW_tCDffl<t-r-&C < hrf)<J:yjf£L 
±, 0Jxlf2. 7 e VKUl<»:*£< LTfclil4. iEfl.A< 

m&mftmte$3Rx.xm*i±xmz&W}-? z z t it&u 
[0071] (s^aA^<omit) £fc. *2H8£^® 

l-OUT#lC$?K£*l-5£<£>T-14£:l*;&<. #J;il40. 1 
nm~ 1 /Um(7)®fflP«5(7DfiSi:-r-5)<DA<Jf^L < . 1—5 
O n mtf^BrtCDfilil- y Ll^ 
[0 0 7 2] (S^;~iAlS<7)^fiE^;£) 3fc|c, «^;iA 

C Ll*A<. C©3sjf;£C:oUTI4. I3«ti6 

[0 0 7 3] «^;iAH£<fc. *<gS*3fc$£<*(7>S2fi£ 

<t. s^aA^i^^jtsntti^ia^MicMM-c?^^ 

m^aAHc<»:^SI^3tliH*i:A<lE1b$+i.S 
[0074] [!& 3 OTHSfcff^] @3fc4tfg|4 

^Lt. #s^<D»3<7)sijteff^i::o^TiR0j^ 

•So B3(DHSSffJ^I*. ^f§3t^^A<ASST'feoT 

^stttc. ^x^-xoi6<pr^^mi(D^«iEL* 
^«§m;£;££»tt-r3t.<DT-&6„ -r @3& 

4tfH4fc;F«r 4 5ftlJSISM2 o 1 £-mt Lt 
fflLV Ifi2 0 3lz«(SjLriHSLfc«aroaR#3g2 1 
2A~2 12Ffrb. S&&^*#*4£J^B$ICji$££t*- 
TSSJIi^T ?£<£E LXT-fflSJJtliaSjre&'C&o 
T, Sfi203l:. Sl£&ffi2 O 3 i£Z>tzito<D 
(H]eW*S2 1 3 A £t££L. «#312 1 2 A~2 1 2 F 
^ft^tlftffi 2 O 3 0>Ih)$e£&I£ 2 1 3 AA^bgtttfciS 

MicieisL, s«2 o 3^e$£^i±4-A<p.^^^Ta^ 



[007 5] ;:-e. @3fcj:^ii4ir^-rK^^g 

120 1 14. KS«2 1 Ot, CCDH^tf 2 1 0(*5C7)±l 
SP(=!SE$^.fc. Sffi2 0 3 i)fci6(7)*ffi/t-WU 
^2 1 1t> C0>^K*;U$f2 1 1 CDT^lC^roJiHM* 

ft*:. a«4=m£3tii-f &ft*ba>«ia (611) ronsn 

2 1 2A~2 1 2 Ft ^#A/t?m^$tLTt^c C0>« 

s«2 1 014. sm^-s (ia*-e-r„ ) i-4y. rtas£ 
i*7oia±-efcoTt«fe^„ 

[0 0 7 6] £fc. *te*;U#2 1 1 (4. 1S2 0 3<D 
Hlt»*3£#rSfiM#»2 1 2^ffi^> ES«2 1 OI*3 

•So C<D*ffi7h;uy2 1 1 <D±.W<D<P&U y Alzlt^ fifi 
2 0 3£ls]iE (g&) $1*£fctf>(7>ls]$Eil&g|5 2 1 3A<g 
itTjIaJlciil&^ftTl^o C<D|5]$e$»j8S2 1 3lcl4. H) 
^ 2 1 4*<!tgB£*U E— $ 2 1 
4<D|alfeii!)ft(c4y. Wgcfc)\>V2. 1 1 (C^}#$tLfcS 
S2 0 3A'. 3iS«i*;^2 1 1 t^: tlclel$E*ftSli2 

1 3£EHe4"£>£: Lr^$E-r-S<fc^ir^coTL>So "Tfe 

Sffi2 0 3<7)4'/D1Ci4. @iE$Agi!2 1 3(CJ;^,|H] 

$e$4I£2 i 3 A£<£K&fii::tt£$;h.-ci*«. 
[0.0 7 7]*!:, -0«fc5lc«fiE$4xfcSS^*gS 

2 0 1 Sffl^T, ^TtiJgftlf 1 6fcJ:i;tmi 1 4 

^stS2 o 3±(cgM-r-S)73;iiz-DL>T. nfttnizmim 

"T-So ofe-T\ @2(c^f 4 p^f¥ ; SIE^1Ktt(D*ffi2 0 
3^fflIL. C0)Ste2 O 3 Sfifi*^?2 1 1<DSf# 
SU2 1 2IC«jhLT*3F3fett*fr*. COT*. @2IC 
*rS«2 0 3A<*^ttS1=«J#$*iTtx?)<DI4, C(D 

[0078] :Cf. 15iSH22 1±"C. 3*51^2 1 2 

at 1 <Dft&¥mi*mffmn. m ■Kommm.^m^m 

14. m2<75«<imifPfiimffl*t*4- PtSffl*4*4$^H€ 

KS®, WS-lfl. Ox 1 O-^To r rlOi^St'SE 

rs. ^ai^jfein 6^^ffjRE-r-5icfe^y. - 
tsib^^ic^ lt. mmz&^mmTmm\3iit-g®>(»m 

[o o 7 9] ;^t^T'. =&^^^2 1 2£^h.-eh.fla£&L 

IslteSajtfT. *ffi2 O 3 ^ls]$£$4^2 1 3 Alritio 
TSrSiSa. 05^.14 1 ~ 1 0 O r p mT*lsl$E^ 1±-i>o C 
C7)45I=LT. Sffi2 O 3 ^SlE^-t±)tfA<^^i!l(D^» 



n 



"^§12 0 OO -3 1 5 5 8 1 



[0080] &tz. m4\z7r.-t-£?iz. msLit* mm%k 

2 1 2BfcW2 1 2 Clt. ftj£2 O 3 CD®$eI4^ 2 1 
£>*lTl*£(DT?. gffi2 O 3CD(°ieiCj: ~ff§ICOM 

^LT-ttlz^S^-tJr^C^^-C^. m^A^I 4 CO 
X^SWA^Slcfcy % ft/NKaX"*— X-ejSaFM 

[oo8i] S3a>Kttf«a)S&£&£Bjrj- 

fc&*§^ CCDS4S2 O 3(7)tH)$nlft^2 1 3 A&tpfot 

t«MR-2 2 i 0)R|±|:»?r»ta)IM2 i 2 

A 2 1 2 F^EffiU E8R2 2 1 (D*g£M. Sffi 
2 03CD— i2<D^££L<*: Lfct#IC. M> (1/2) 
xLS3{gt4CiA<i*L^ 0 St52O30)iS 

y * a»(D^*as2 i 2 a- 2 1 2 fa*&. 1^2 o 3 

■e. ^»»*4(©ffli!ttt*<feysgic«iw-r5ctA<-e# 
&o a i^^^c^ic^y. a^§«*4 

&tz&b. mmzAm-t&zttfti <&y. ais^izfcit 

coo 8 2] m 3 cDHM^^co^it^a&^sijsf 
^icfcfcy. amc^r*?!::. ^11^2 1 2 a 



CO O 8 5] 

[tea] 



o 

II 



C.^C^CN 

o 



- (8) 



2 0 3 OSfetttlt 2 1 3 A £*<0<t 
tMSR2 2 1 <DRH±lciE|SL. ffift(0lfi»9 2 1 

2 A~2 1 2 Ftf«tSS£ (fljR) ^ntLfct^l:. £• 
%»S2 12A-212 FJ, ffiSR2 2 1 0*<b*& 

3 6 0° /nCD^gT-Elg-f -SCirJ^SfSLl^ ft*. 
IS. «S^3Sg2 1 2£6®Ef£-f Sif^d;}:. <gjgR 2 2 
1 <D4>iDfrt, 6 O" CDflJtr-E^-T^Ci:A<*TSr'3o 

C(DJ:5(ciH»-r-Si:. ft« 2 O 3 <D=&gB#|c*J L 

[O O 8 3] 

( i ) wffiE Lm=i-<D&mmm 

t*. f*£ 1 . 1mm. I2 0 0mm. i2 00mm(Dl 

fclfe. UV (Kfttt) fc«fctf*V>£fflL*T£"i(:: 1 O 

(B*K£ftffi (ft) M)fcfclt^,HSlf<D»«^u^|c 

->^^DDQ) . «MS*5RSJIfil4ra (S i 
02) . *<l^l3feJl (DPVTPfcitfOPAVB 

i ) . m.f-i±xmm^tm (a i q ) % mt&mttn 

tz» t£t$* DPVTP, DDQfcitfDPAVB i (DfS 

ii^STte^ (7) . TISS (8) fcefciTFfSS: (9) 

[O O 8 4] 
Ht7] 



-XOKOKO 



(7) 



tO O 8 6] 



(12) 
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is) (©) 



[O087] (2) ^*jgEL3t^(Dgi£ 

6 o o Acorn i (Dmm^mwm. ijsoaoikdi 

(SSSBe®. J5£ 4 O 0 A<7>3f*1^3fcli. J!£ 2 o o 
A<DST;iAfi. fcdfctfJ?£2 O O O AottSM^ie^ 
lC»liLT#«EL*^£»fc D «10>#tt3Mi 

37^ n->T-><D^3&itJt£5 O A/»i DDQ(D 

«*««^rSB5(cii. s iO x ( i< x < 2) <D^5ii$ 

(4. DPVTP^l/DPAVBiJWliL, DP 
VTP0lf3g^5OA/#il, DPAVBi(Dl 

IRfcMu Alq0)Ii2BS2A/»iLfc o *t>(c. 

^AJHKIIL, 7;U5-^A©Ifat^1 OA/ 
»tU UfOA(Dl»SSJo. lA/»tLfe, & 

[0 0 8 8] (3) 3ftiEL§S^(Dl¥<ffi 



... (9) 

»6tLfc*«EL*T-|Z*Jlt4«t«|lf7-f-j-X (-) 

ml m&m&7?* c+) igtur, uremics 

V<7>ttSS«jES9l»!Lfco CCD£^CD®^]SI41 . 8 
mA/cm2tfcy, *C0 1 * (D**»JStt 9 2 c d / 

(IE LiR^£ 1 0mA/cm2t*SiSiIL/:i:C 

5. i oooBtrpi^ia^tu— <?n^<Dm±[£^Lh>Htsi 

[ 0 O 8 9 ] [§§j6S#J 2 ] 2 "CI*. H1£#J.1 <D* 

TIBS (10) T«S*l^tJd^ (x£ (1 

o) «k mfccfctfnf*. -e^-ett 1 ^Fdlosa-efc 

& 0 ) fc«fctf*fbtt (Sfiitl 00:5) £Jfll*fcli:fr 
f*. 3lt£«1 tH«lC*«EL»^-^ft«L. 8V(D1 

ffifffil. 6mA/cm2rfty, ^<7> <t ^<D3£3fcffiJ£ 
l48 2cd/m2t?fcU, »*fel4*fe-Cfcofc„ * 
fc. «&*Lfc*«E Lf?t^£ 1 OmA/cm2tJif L 
L>tztZ. 5^ 1 0 00«IB«ia*tiJ— -5f«2S(D* 

[o o 9 o] 
[itio] 



(10) 



[oo9i] immtii 3 ] hj5S« 3 -ec* % HiEtfU 1 <D*r 
8 va>ax«EE«qiftiLr«3KttlB$IVfliLf=. ^<DI£ 

V9Effifil2l. 5mA/cm2-efclJ, -£-G0<h:£tf> 
*5t»af47 6 c d/m2-efcy. *3fefel4Sfer*fco 
fco Hb*lfcWffiELi^f10mA/cm2-C? 

^ssMMHiLfctc*. 1 o o ommtswikt — 

CO 0 9 2] [§IJ£#J4] SIJfi«4-ei*. HffitfiJKDl 

comzizmmL. ?bi:7$av7->fici:i;L i 

IZ2 0 A / c m2(Dlf t? 2 0 O A $ I: |5j^I 
»LTfltJ*Lfcllc*M*. HJEffUl £Hftl=*«E L**- 



fco ^O^S. gSEg/ttel. 7mA/cm2ffelJ, 
f^t ££>3£5fc?f£fi8 3 c d/m2rfcy % ^3tfe(4 
*ftT?fcofco *fc* »&*lfc«EL*f$1 OmA 
/cm2T?Sa3SIglSLfctC^ % 1 O O 0 B*MS«ft: 

[0093] [ttitfl i ] vcxtm i -ei*. mmm i \zt$ 

HWc4i1lEL3R?-£fEau 8 va>*3S*JESflP/nL 
TMttB*S«Lfc. ^<D*Sm. «3S«fff*2. 2m 
A/cm2£ttU« ^<7)<t^0^3t^gl4 4 1 c d/ m 2 

L*^SlOmA/cm2rSWl»LfctZ5, 1 

oooftiweiaat'j— ^«3S^*±l. iv 
[0094] [jtR« 2 ] tfc&#j 2 -ei*. 1 x*m 

7$ay7->d:^ti:ffifflLfcDDQ^lNt\ W« 



o 



(13) 
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WBLfc. "E-OIS^. IlitgjgliO. 7mA/cm2i 
*L<«<ftlj. -?"(©<t£<Df§;>£*£Jtl*3 O c d/m2 

LmiOmA/cm2T;SISiaLf:i:C?) > 1 
[O 09 5] 

y. <s*fflen (-^<tLr, i£3gmi±7 vem icfc 

[0 0 9 6] *^^W^EL^CD^it^;SlC 

X Chicly, ffiSffiSIft (.—Pit Lt, iS5£ 

^3fe«ig3 O c d/m2jil±) #tt E L fjt^ £ 

a*WI=»tt-^ « C <t A<f * <fc 5 IC ft o fc . 

[01] Si 0>£ttX*ffi(::&l*«*ttE Liffflffili 

[0 2] ff2(7>3IIS»8l(=feltd*ftELK-T-0!>HrSB 

[0 3] m3 0)§|Jg^®»cfcltSK^5t^Sa)^«@ 



[134] *3<D£ffi&Sf::£l*«X2j£*£*0BrBE 

[0 5] S£*0)*«ELjR^-©Bf(S@-e&^ (-?-(D 

1) . 

[06] tt*a>**EL3R-?<DKnBH-Cfc-5 (t(D 

2) o 

WWBW] 

i o na* 
12 mi 
14 mi 
1 6 ^&n%m 

1 8 m2<D«im?fPf§s 

2 0 I2(0^1fti 
2 2 «&Jf 

2 4 f^SAI 

1 OO. 10 2 *ft£ELHI^ 

2 O 1 ISIfgf 
2 0 3 

2 1 O asi 

2 1 1 

212 gtftt 
2 12A-2 12F 
2 13 @&6hgp 
2 1 3 A Ullttttlt 
2 1 4 ^E— 2 
2 2 1 {5igR 
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